Re: slides for next week '
Jim Lazorchak to: Naddy, Rami 02/03/2012 03:59 PM

Cc: Gail Franklin, Kristen Keteles

From: Jim Lazorchak/CI/USEPA/US

To: "Naddy, Rami" <Rami.Naddy@aecom.com>,

Cc: Gail Franklin/R8/USEPA/US@EPA, Kristen Keteles/R8/USEPA/US@EPA
Naddy

Here is the current version of the presentation | will be making on our comparative salt and other
reference toxicant sensitivity studies. | want to make sure that you realize that if there are mayflies that
are related to the species we have in a watershed where you have discharges from Oil and Gas facilities
then Ceriodaphnia may not be protective enough. Also the chemistry you sent me seems to indicate a
high CO3 dominated system with high chloride as well. So the analyses EPA has done with coal mine
waste from valley fills in KY and WVa indicate mayflies are also sensitive to elevated levels of carbonate

or bicarbonate.

o
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James M. Lazorchak

Aquatic Ecologist/Toxicologist
Manager, AAALAC Certified Aquatic Research Facility
ORD NERL EERD

U.S. EPA

26 W. Martin Luther King Dr
Cincinnati, OH 45268

Phone 513 569 7076

cell 513919 7129 or 513 5501537
Fax 513569 7438

Email: Lazorchak.jim@epa.gov
web: http://www.epa.gov/eerd/

"Naddy, Rami"  Kdsten, _ 02/03/20120509:35 PM
From: "Naddy, Rami" <Rami.Naddy@aecom.com>
To: Kristen Keteles/R8/USEPA/US@EPA
Cc: Jim Lazorchak/Cl/USEPA/US@EPA, Gail Franklin/R8/USEPA/US@EPA
Date: 02/03/2012 05:09 PM
Subject: slides for next week
Kristen,

I'm a little delayed in getting you the slides | am pulling together for next week’s meeting. Should have
them to you Monday afternoon. Sorry for the delay (enjoying our snow storm). -Rami

Rami B. Naddy, Ph.D.
Department Manager / Environmental Toxicologist
Fort Collins Environmental Toxicology Laboratory
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Potential Effects Chain
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Generalized Risk Scenario for Simulation

Conceptual Diagram of Simulation Scenario Targeted for ESF TDS Study: Effects of produced
water from resource extraction activities discharged to natural waters.
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Determine the composition of the Excess TDS from
existing well data; ca. 60 well chemistry data used,

majority published.
. g Atomic ] ~60 waells; LateFlowback and
Dissolyed Soild “Mass. | Producing Average {mg/L)

Chioride 35.45 97509
Sodium 22.99 34810
Calcium 40.08 12630 "
Strontum — S7-52 — 1828
Barivm 137.3 1573
Magnesium 24 .31 1200
Bromide 79.9 761
Total Dissolved Solids 170029

data

*Configured Excess TDS Doses for WET and Mesocosm
Tests from top three ions, comprising 95% of TDS; from well

Approach -
Beakers for

exposure on
the bench

Use a coupled Bench-Top/Mesocosm

1. Run single organism tests in WET
framework

2. Simulate ecoStructure-Function to
understand the role and response of
small streams to changing nature of
Point Sources.

3. Study abiotic/biotic interactions as
determinants of the role of small
stream ecosystems in sustainable
water management
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Parameters measured during ESF Excess TDS Study
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Gravel and Tile Section Sampling
— Weekly to Biweekly

Macroinverts — identified,
counted and measured

Periphyton Bacteria, Algae, etc
— identified and/or measured

Leaf Litter Bag Sampling and Processing
for Decomposition; Macroinvert
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TDS dosing reflected in water Specific Conductance, a
sensor resides in the tail tank of each mesocosm
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The Realized Excess TDS — that measured in
the mesocosms

PreDosing Dosing
0 190l | 269ul [ 28wl | 2-Ave | 9-Aug | 23-Aug | GSep [Dusing Period
ol me/l | me/t | o/l | mg/t |l | we/u [omell | Average

226 137 182 304 266 247 236 247
178 | 198 262 a4p 1413 | 381 ] 343 370
263 205 420 652 NA 586 703 590
268 | 224 631 7961 732 774 778 yaz
254 218 10285 1363 1337 31322 1394 3288
277 | 367 1883 | 2273 1 2181 | 73891 1602 2066
272 195 | 3100 1 3810 | 3354 | 4505 | axua. 3635
295 65 8714 7382 7252 7130 7337 6963 e .
284 300 286 235 173
57 5753 5861 | 5906 5893
& 75 53 2 2
Excess TDS was
63% Chloride
24% Sodium
9% Calcium
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Preliminary and Largely Qualitative

Statements

1 month colonization

42 days dosing of Excess TDS
. 3 week recovery (just ended)

. Bulk response of mesocosm biotic structure was observed in
. the two highest TDS doses ( 3615 and 6963 {ave TDS over

. dosing period} — periphyton effects observed at 742 TDS.

: -Juvenile mussel mortality and growth

-Long strands of colonial diatoms and a filamentous red
macroalgae replaced other interspersed diatoms and
bluegreen mats.

. -Polycentropid caddisfly cases were absent or nearly so.

. *Quantitative analysis centered on using regression approach to
. estimate the NEC for all meso-scale endpoint should be available by the
end of the year.
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*Juvenile enclosure positioned
in-situ in gravel section
100% mortality in
two highest doses
after two wks
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Results, Qualitative Biotic
Surveying: End of dosing period
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Background

«  Organism chosen for this study was Centroptilum triangulifer an obligate
parthenogenetic mayfly that inhabits slow flow or depositional areas in
streams throughout the northeastern United States and eastern Canada
(Sweeney and Vannote, 1984).

+ Their life cycle is ~30 days at 25° C from newly hatched larvae to
emergent adult. They lay 1000+ eggs per female and larvae normally
feed on periphytic algae and diatoms.

« Previous studies have utilized mayflies in toxicity studies, and results
indicate the organism may be very sensitive to certain toxicants. (Xie,
Funk, Buchwalter 2009) (Conley, Funk, Buchwalter 2009) (Hassell, Kefford,
Nugegoda 2006) (Standley, Sweeney, Funk 1894) (Sweeney, Funk,
Standley 1992)
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Manual.

or 20 day

Toxicity Tests
+ Based on EPA’s Acute and Chronic Whole Effluent Toxicity

» Acute tests were run simultaneously with three species.
C. triangulifer, Ceriodaphnia dubia, and Daphnia magna

+ Moderately Hard Reconstituted Water (EPA Acute Manual
2002) was used as control and dilution water.

+ Chronic Tests were run on the bench top and ex-situ; 7, 14,

« Conductivity, pH, dissolved oxygen, and temperature were
recorded daily for concentrations and renewal solution.
Y AT %

NaCl/CaClin DI

D magna

Acute Tests Results on Early Test TDS Samples in
Distilled Water and East Fork River Water

LC50

NA

NOEC

NA

Conc. _ TDS me/L C. triangulifer C. dubia
MHRW nd
:; 2“:2 LC50 2720.24]|LC50 3418.64
3 383 95% UC 3173.55;195% UC 3859.5
4 571 95% LC 2331.68|195% LC 3028.14
#5 946
s 1696 NOEC 1696 NOEC 1696
#7 3009
#8 5540
NaCl/CaClin EFR

DS
Cone. mg/L
MHRW  nd 1.C50 3754 |LC50 3222
:; 2“‘4d2 95% UC 5364 [95% UC 3668
43 383 95% LC 2626 [95% LC 2830
#4 571 NOEC 1696 NOEC 1696

H5 946

#6 1696
#7 3009
#8 5540

LC50

NA

NOEC

NA

4/20/2015
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- Test Duration
Test Temp

f Light Cycle

- Feeding
Water Renewal
. Endpoint

Test Criteria

Conditions for Acute Testing
All 3 Species

Age of Organisms

<24 hrs

48 hours

25°C +/-1°C

16 light/ 8 dark

0.1 mldiatom mix/15ml
Daily

Mortality

<90% survival in control

C. triangulifer

14 days duration

Chronic Test Conditions

Duration of test, food, volume of solution and endpoint
varied with each species as listed below:

Food: 0.2 ml daily 10 days, 0.4 ml daily for remaining 4 days
Volume: 15ml
Temperature: 25°C

Endpoint: Growth as measure by head capsule width,
length, and weight

Test Criteria: >90% survival in controls

4/20/2015
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Chronic Test Conditions

C. dubia_(based on conditions listed in EPA chronic manual)
7 days duration

Food: 0.2 ml Selenastrum and 0.1 ml FFAY daily
Volume: 15m
Temperature: 25°C

Endpoint: # of young reproduced
Test Criteria: Avg. 15 young/female in 3 broods
>80% survival in control

Larval Fathead Minnow 7-day Survival/ Growth

(Modified conditions EPA chronic manual & Continuous Ex Situ Exposures)

7 days duration

Food: 0.1 ml Brine Shrimp daily/Replicate (0.3/Gallon Tank Flow Thru)
Volume: 200ml/Replicate
Temperature: 25°C (Temperature 20-22)

Endpoint: Growth as weight
Test Criteria: > 250 ug Mean dry weight Controls,
>80% survival in the control

Chronic Tests Results on Samples Collected
From ESF in a WET Format (3 samples collected over 7-

days) * Note, referenced constituent effect concentrations not normalized to
- average measured TDS, conductance, or specific ions (all nominal) at this point.

C. dubia
C. triangulifer 7-day Fecundity
14-day Growth Wt Test 1 | Test 2
' Cond |IC25 3037.438] |Cond  [iC25 3895.922
Cond  JIC25 977.038]
05% UC 1018.636 95;% UC [3569.509 95?; UC | 4204.643
95% LC| 627.104 95% LC | 895.077 95% LC | 3432.734)
NOEC 338 NOEC 3313 NOEC 3297
| OEC 1268 LOEC 5116 LOEC 5614

Ex Situ ESF Continuous Flow Test — 20day
Duration — Survival Results

Number
Concentration {uS/CM} exposed Mortalities
Stream 1 (Ave= 359.21 uS/CM) 60 4*
Stream 4- ( 567.05 uS/CM) 60 0
Stream 5- (807.05 uS/CM) 60 0
Stream 6- (1133.55 uS/CM) 60 0

Stream 3 - (1512.09 uS/CM} 60 3 LCSO 2614
Stream 7- (291042 uS/CM) 50 20 95% UC 2410

Stream 2 - {4937.46 uS/CM} 60 57 95% LC 2835
Stream § - {8884.52 uS/CM) 60 60
NOEC 1512

13
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Chronic Tests Results 7-day Larval Fathead Minnow

From ESF
WET Ex Situ
Test ESF Continuous
Flow Test
[cond Jicas 3727.55 [cond fic2s 4036.84
95% UC| 4002.48 95% UC | 8076.43
95% LC | 3327.72 95% LC | 3350.58
NOEC 3313 NOEC [5380
LOEC  |3313-5116 LOEC _ |8800
lca  icas 195.73

95% UC| 221.32
95% LC | 168.78
NQEC 164
LOEC  [164-302

Na  Jicas 522.15
95% UC|  582.55
95% LC | 444.66
NOEC |438

LOECr |438-804

Summary of Chronic Results
C. dubia Fathead

C. Triangulifer
; 7-day Growt}
ay Growth Wt (AWBERC) 7-day Fecundity Ay Hrow
lcond Jicas | 977.038 [cond [ic25  [3037.438
95% UC| 1018.636 95% UC |3569.509)
95% LC | 627.104 95% LC | 895.077
?(?EE(? 1222 NOEC 3313
LOEC 51168 Icond Jic25 4036.84

ESF 95% UC | 8076.43
7-day Growth 95% LC | 3350.58

NOEC _[5380
LOEC _ |8800
Na |iC2s 83.184  Ing  fic2s 421483 [Na_ [ic2s 30.6
95% UC| 88.366 05% UC| 506.469 95% UC| 1562.45
95% LC | 28.876 95% LC | 65.682 os%1C|  19.82
NOEC 71 NOEC 438 NOEC [228
LOEC 123 LOEC 804 LOEC [438
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Conclusions For Bench-
Tests

« Mayfly overall more sensitive to
TDS than Ceriodaphnia.

« Larval Fathead results indicate
larval fish may be as sensitive or
close to Mayfly sensitivity.

» Organic Material and/or Suspended
Solids may reduce toxicity of salts.

Preliminary TDS Gradient Effects
247-370-590-742-1288-2066-361 5-696%

l Potential for periphytic structure change

[ .Mayfly Growth
| Mayfly Mortality

Mussel Mortality,
Caddisfly Extripation,
Algae shifts

MESOCOSM

Increasing Ecological Relevance

< Increasing variability/decreasing level of control
[

4/20/2015

15






